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In a recent report Title et al. (1) fostered miRNA-375 and miR-200c knock-out pups to wild-type dams 
and arrived at the conclusion that milk microRNAs are bioavailable in trace amounts at best and that 
postprandial concentrations of microRNAs are too low to elicit biological effects. Their take home message 
is flawed. First, the majority of microRNAs in bovine milk are encapsulated in exosomes, thereby conferring 
protection against degradation and a mechanism for intestinal transport (2). Second, numerous dietary 
microRNAs have been cataloged among human samples (3). Third, the mere absence of a postprandial 
increase does not equate with zero absorption. Abundant microRNA targets in the intestinal mucosa or liver 
could be promoting rapid microRNA degradation, the classical concept of first-pass elimination. Artificial 
microRNA targets (“sponges”) have been used successfully to decrease the abundance of microRNAs in 
experimental settings. Fourth, the authors spaced sample collections days apart, which risks missing 
increases in microRNAs following milk consumption. 
Title et al. (1) proposed that low concentrations of microRNAs lack biological activity. This notion is 
unsound as recent work suggests microRNAs may work at concentrations in the femtomolar to picomolar 
range (4, 5). We do agree with their proposal that other exosome cargos may contribute to the biological 
effects of milk intake and that studies of dietary microRNAs need to take advantage of protocols that allow 
distinction between microRNAs derived from dietary sources versus those derived from endogenous 
synthesis. 
 
 
1. Title, A. C., Denzler, R., and Stoffel, M. (2015) Uptake and function studies of maternal milk-derived microRNAs. J. Biol. 
Chem. 290, 23680–23691 
2. Wolf, T., Baier, S. R., and Zempleni, J. (2015) The intestinal transport of bovine milk exosomes is mediated by 
endocytosis in human colon carcinoma Caco-2 cells and rat small intestinal IEC-6 cells. J. Nutr. 
10.3945/jn.115.218586 
3. Lukasik, A., and Zielenkiewicz, P. (2014) In silico identification of plant miRNAs in mammalian breast milk exosomes–
a small step forward? PLoS ONE 9, e99963 
4. Fabbri, M., Paone, A., Calore, F., Galli, R., Gaudio, E., Santhanam, R., Lovat, F., Fadda, P., Mao, C., Nuovo, G. J., Zanesi, 
N., Crawford, M., Ozer, G. H., Wernicke, D., Alder, H., Caligiuri, M. A., Nana-Sinkam, P., Perrotti, D., and Croce, C. M. 
(2012) MicroRNAs bind to Toll-like receptors to induce prometastatic inflammatory response. Proc. Natl. Acad. Sci. 
U.S.A. 109, E2110-E2116 
5. Bryniarski, K., Ptak, W.,Martin, E., Nazimek, K., Szczepanik, M., Sanak, M., and Askenase, P. W. (2015) Free extracellular 
miRNA functionally targets cells by transfecting exosomes from their companion cells. PLoS ONE 10, e0122991 
 
